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After nephrectomy for renal cell cardrtonra (RCQ, a 
sigrtficantnuniber of pgtiwts davdop rociirrentdsG^^^ 

In orderto inprcvetha prpgnosis of these patlentithe role 
of a(«iivant Inminotherapy should be darifleri;*eappr^pn- 
a» selection of pa.tienis is espadally cmcial. For this purpose, 
the seareh for prognostic factors Is invortant to idendiy 
at-risk patients. Known faiaora such as stage, irade. and . 

nicrwasojlar invasion an be used for appropriate selecQon. 
6d\er molecular marteri such as ci<llTerin-6 and G2Sp 
antigen, may become imponant Sofet adjuvant immuno- 
therapy in R<X has not shown Improved survival daa. but 
the r«ajhsirey be hampered tyinadequatarecrijltment ■ 
and fbllovHJp. Adequate sdertJori of patients and the saardi 
for less toxic and more effecdve imnnunotheraiV approaches 
• are of importance. Therefore, the use of nronodraial anti- 
body'G2S0 or deridrldc cell vacdnadons, alone or together 
widi cytokines, imy be advantageous and is cunwdy used. 
Tod^, a^uvant protocols are open for racruhment of 
padenlis to elucidate the important question as to whether • 
this approach should be implernented in jhe treatment . " 
of RCC In this artlde. an update Is gWen in the field of 
atjuvant Immunotherapy In padents with R.CC 



Introduction 
Itenal odl carcinoma (RCC) the most commote mahgnant 
disease of the adult Wciney and accounts for 80% to 90% of 
all primaiy kidney neoplasms 111. It Is diagaosed in appioxj- 
mately 27,000 patients per year in the United States, and in 
1997 approximately 11,300 Americans died of RCC (21- 
From 1935 to 1989, the incidence of RCC has steadily 
inoeased in both females (from 0.7 to 4.2 per 100,000) and 
ma)«* (from 1 .6 to 9.G per 100,000) [3]. OvetalL *e 
tenth most common cancer and aoMunts for 3% of all adult 
malienandes [4). The frequency of diagnosis increases above 
the age of 40 years, with a median age of 6S years. The 
disease is most prevalent in individuals of Scandinavian and 



t*,rthAmedcanori8in.andilisleastpre^e«m^^^ 
of African and Asian origin (4]. Despite the in 
Sa^nc. the moitality rate has ^-^^^^f 
thai ueatment lias become more effecnye or *f 
SSagnosedlnaneaiUer, better treatablesiagel^A^^^^ 

ltelv30% of an patients have metastaucdtsease at thettine 
Ttoosi^ 151, and a. many a840% tt«ited for their 
^ritaS^^irU ultimately relapse with metastatic 

"^XiSe of the tendency of earUer diagnosis of.pati^^ 
with RCC and the high incidence of recurrent disease after 
Sthecapy, theiatio «f adjuvant immunotheragrbea^m^ 
a focus Ihe concept of adjuvant tlietapy is wdl known, and 
tfrS^ce is teUdvelyweU established in -^chtumo« ^ 
breast and colon cancer. Prerequisites for a successful a Ju- 
vaniapproachaieuvofold. First, theremustbegeneralaccej. 

ance of prognostic factors predicUng tlie course of the 
S^'tbe'L-Rofdevelopnimtofrocal recurrence ^^^^ 

in^astatic dUcase and death due to mahgi^ancy. These 
prognosticfactOTS should preferably be easily deteaabk 
repSdudble, significant, and independent. Second die 
ibililyofan active regimen is an important issue. These 

two prereqiflsiies are discussed bdow. 
ProEnostic Factors 

IngSieial, the prognosis of patients widi RCC with distant 
ni^tases is very poor. Patients with metastases experi- 
ence an average survival of approximately 4 months, and 
. only lO-M. of these patients survive longer than I year [7]. 
Patients who develop metastases following radical tumoi 
nephrectomy (approximately 40%) have only a slightly 
more favorable prognosis, widi a median survival ume ot 
approrimatdy U months 



Lymph node involvenieat 

The presence of nodal involvement is genemlly considered 
a poor prognostic sign in predicdng the coune of disease 
[8 91 In a recent publicatioa h was shown that the pcoba- 
biiity of relapse was significantly higher in ihe node- 
positive category than in other padeni categones [10). In 
die node-positive group, 80% of patients relapsed widiin 
30 months. Pauenis with node-negative disease had a 
mudi better prognosis, widi only 40% relapsing at 3 years 
fnl The reported incidence of nodal involvement in 
ditiically nonmetastatic RCC shows wide variation and 
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depends greatly on the ex.tension of the lymph node 

dissccU0li(9]. . ^ ^ ■ ^ 

Ifl a study performed vnthix> the European Orgaiuza- 
non for FEseardt and Tteatment of Cancer Geniio-urmaty 

Tract Cancer CooperativE Group (EOKTC CU), the number 
of node-positivE patients who could be entered in an adju- 
tant study was very low and made continuation of such a 
srady impossible. The fact that lymphadencctomy has no 
proven ^uc in a randomized trial and llic low incidence 
of node-positive disease in recent studies make it dtttcwt 
to nvake lymphadenectomy mandatory as a siapng proce- 
dure in the frame of an adjuvant study [12]. 



based on d.ese data, .he EOFTC GU gto^"^^^^^^ 
nmdonuzed adjuvantstudy, whidx ^ discussed later. 

rrrr'!Stapproprlatepa.en.fornew — 
oDiions. it is of the utmost importance to use adequate 

for adjuvant therapy, but may also avoid these u^^^" 
and their associated toortcity. Markers that l^^dtcate the 
metastatic potential of RCC niay be esp^ally ^por^ to 
Identifying at-risk patients. Two pronusmg new tuarKeis 
are adhesion molecules and the G250 atjtigea 



Stage, grade, and performance stams 
Additional prognostic feaore are lequiicd to define a study 
group with a idativcly high risk of relapse. Factors denvcd 
from primary tunior tissue are mosi attracdve in view of the 
accessibility of this infonnation. Anatomical extent is rde- 
vajit. as is reflected in the fact that stage-related survival is 
iiidependent of the staging system used, be.it Robson or 
tumor, node, metastasis CINM). Agood example of fijrthcr 
individualization of the treatment modaliUes with (he use of 
prognostic factors is the recently proposed University of 
California Los Angeles Integrated Staging System [UISS) 
(13-1. The UISS includes the WM staging system, the 
PQhnoan pathologic grading system and the Eastern Cooper- 
ative Oncology Group (ECOG) performance stams/To 
validate this system, we evaluated our RCC database. The 
medical records of 207 paUents widi RCC (median age 60 
years, median follow-up 30 months) seen at our kdney 
canccc clinic were evaluated. The patients were divided 
according to the proposed UISS staging sj^lem, and, sub- 
seciuentlji the 2- and S-year survival of the different groups 
was estimated using the I^plan-Meier roetiiod. Our patient 
characteristics are consistent vwth the UISS in terms of ^e, 
male-female ratio, and distribution of patholo^c grading. 
These data confinn that, by using the UISS integrated staging 
system, five .subgroups vAth difiGirent survival curves can be 
identified. These subgroups can be used for the Inclusion in 
difierent protocols, including adjuvant treatments. 



Microvascular invasion 

The significance of niiaovascular invasion vras studied in 
•217 patients who underwent a partial or radical nephrec- 
tonry (14*»]. Fifty percent of patients with microvascular 
invasion without capsular invasion showed progression. 
Sixteen percent of patients without these features showed 
progression. Independent of capsular invasion, these 
figures were 61% arid 12; 4%. 

The' authors conclude that, m patients who underwent 
radical nephrectomy for clinically nonmetastatic RCC with 
tniaovascular invasion but without lymph node involve- 
ment or macroscopic vascular invasion, the diancc of disease 
progressioii is estimated at 45% widmi 1 yeat Ndicrovascular 
invasion is the single most relevant progposticator after 
presumed curative radical nephrectomy for RCC, Partly 



JfJSr^^caUedceUadhesionmoleculemarlcers • 
have been investigated. Cancer metastasis ,s a con^^ 
multistage process. Decreased intercellalar adhesion 
enables detachment of tumor cells and can play a role m 
the early steps of the metastatic process. Although cdl 
adhesion can be mediated through at least four Wjes 
of adhesion molecules (intcgrin, 5mmunoglobuUn 
selectin, and cadherin). E-cadherin. a Ca^^-dependent 
epithelial cadherin, is considered to be a aitical molecule 
for epithelial integrity (IS]. Most RCCs, however, do not 
express E^cadherin because the renal proximal tubular 
epitlieUum from which RCCs originate does not ejpr^ 
E-cadherin. In contrast, recent studies shovred that In 
normal kidney tubular epitheUum, both N-cadhenn and 
cadherin-6 are cjcpressed [16,17]. Thus, cadherm cxpres- 
sion in RCC is more complejcthan in other caronomas of 
the genitourinary tract ' . 

Cadherin fimclion is roodiUated thmugh cytoplasmic 
proteiiw tenned 'catenms.' Immunohistochemical staimng 
levealed that catenins were expressed in all the segments of 
the nepliroa induding the prowmal TObuIes. The catcnin 
family seems to be less diverse than the cadhenn family. 
Therefore, it was reasoned that there mig^iibe a correlation 
between the aggressbeness of RCC and a deceased agres- 
sion of o-catenin, which is a member of the group of 
catenins that link cadherin to the cytoskcleion. hnmuno- 
hisiodiemical staining of RCC using antibodies agfunst & 
cadlierin and a-catenin have revealed Gwt the ratios of 
abnormal staining were 77¥> and 37%, respectively The 
prognosticvaluc of £cadherin is controversial. A sipuficant 
conekQon, howevet between suwival and dccjeascd expres- 
sion of a-catenin was observed Wliether a-catenm immuno- 
histodiemistty provides additional independent prognosuc 
information rem^ to be established. 



Vie G250 antigen , , , 

This antibody raised against human RCC has been shown 
to reaa with a large number of RCCs. Recently, G250 
antigen was i.-.olatcd and found to be homologous to tfie 
MMCAS gene originally identified in HcU ceils [18]. Ibis 
protein is one of the best markers for dear cell RCC all 
dear cell ROCs express this protein, whereas no expression 
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G230 antigen [MS!ilCAl^O250) couia oatients 

.peutic a.xd a tumot ^^^^^^^.f^'Sri 
.Mtu prr were investiRated unmunonisiocneraiu^uij 

^ Ls^ptase polymerase re.*on 

n«ients' oeriphecal blood samples v«re analyzed for MN/ 

stiated strong expression in 128 of 147 patients (87.1 /o , 

sues. Rrr.PCR analyse, of feozenspeamens res^^ji^;^^ 
dear detection of MN/CAS/C250 "^.^^^^^^'X 
147 patients C93.2%> and, despite subtle d^«^^^' 
esaL were almost identical those for 
histochemistry. Aitho^igh high-grade and -stage tumors 
SSteTsiSficanay lower eKpxession than low-gtade 
S s^genSots. a ligeptopotlion of tumors exp«j^cd 
MN/Slo protein as well as mSNA. KT-PCR analysis of 
patients' blood samples revealed the presence of circulat- 
^odonal antibody G250 (mAb G250>expresamg 
Sh. These (mdings suggest that rnAb G250 may be a 
potential therapzudc target as as diagnosuc niato for 
RCCs- lUmois of lov. clinical stage -^^o-^^ a ^^"^^^^ 
i^semMNfCAS Ocpr«SSloa and high MN/CAS expr^- 
sion vvas associated with a good patient outcome The 
results suggest that /^/CA5 expression is a potcnnal diag- 
SsticbiS^id^of RGC espedally the dear cdltype^^d 
targeted using biomoleoilar tecimicpies- These data 
were also confirmed by Mutakaml el d. 1191- 



.ntmunotherapy. Mtetnative app^^^i^^^^ 
antibodies, gene therapy, or ta^gatingBRMs 
investigation, ma|onty^Df si^'^^^'^-^^^ 
focused on the efacacy j j^^f^^^ ^ ia most of 
in combination. The ot'ie^"y«^^P°^^.i Respite the 
these trials were aPP--"-^^'/^^^^^ such 
initialpiomising ^^''"^^^ /^^^^^T^ ^-^^^-^^ 

of ILr2, li^-^ ^ , .70/0 but subsequent tn- 

wth response rates as high as 47 /o, I^r 33 241 

the efficacy of these therapeodc tcgimena. 



Treatment Options for Adjuvant 
Immmiothenpy in Renal Cell C^anoma 
fc^ kidney-confined RCCresedion of the tumor, either by 
radical tumornephieciomy or by nephron-spanngsLirgery 
(partial nephrectomy), remains the only '^aUve opUoa 
X. ^„..i>,P^ :.hnve. liowevet, a large number of paQents 
pie^^^ir^tii^metasKitic disease at die dme °f dia^o^^J>r 
devdop metastases aftei" svirgery.Jhe appioachto disse-m- 
nated RCC has dianged significantly during the past 
S^adeand is stiU evolving. A review of 3502 paj-^ 
metastatic RCC treated >vith one of 72 diemotheiapeunc 
ageots revealed a cumulative objective response rate of 
onlv 6% 1201. Combination therapy with two or more 
agents does not significantly change reiiponse rates or 
survival 1211. Due to the lowresponse rates, diemcrtherapy 
L conidertd to be of limited value for the txeatm^t 
of R^: During the past decade, anumber of therapeuw 
sUaSe* h^been developed to improve survival rate 
vSS^ageable toxicity [22-1. These strategi^ mdude 
Xe uHf bSlogic respoilse modifiers (BRMs), uidi as 



rpSSmthstagesnandmROr^lhefirsta^^^^^^^^ 

stuS was to evaluate whether, m an ^^^^^^^'^S 
context, adjtivant IFN could improve S-year ovendl ar^d 
SesUvalinpatlentsvvith Robscnstyean^^ 
RCC after radical nephrectomy. The second aim wa^ to 
invEsdgatetberoleofprognosdcfectorsmt^gTO;*^^^^ 
Z pc^sible stibgroups of patients with "h^erent 'he^" 
Zac responsefin tenns of event-free survival. Th:s 
Lilticenter study included 1914 patientswho 
radical nephrectomy and another 264 panents with Rob- 
. . f J TTi TKo tTf aimenl arms were well 
■matched for patient and tumor features. T^^^ment 
with IFNf consisted of G million lU admmislered intm- 
mt^culaxly 3 times per week for 5 months ^^^"8 ^^"^ 
1 monthaftet surgery It is impoitantto know tha^ of 
the adiuvanlly treated patients underwent a dosex^uction 
because of toxidty. Mt^ a median follow-up of oyer 5 
years. 89 patients relapsed mainly in distant sues. BdajBe 
occurred in 38 of the 124 control patients and m 51 of the 
123 Heated patients. Note that onlyfour of the 38 relapsed 
control patients received IFN as secondary therapy. Eighty 
patients died: 39 in the control group and 41 m the IFN 
group. The overall survival probability at 5 years frorn sur^ 
KCty was, as estimated by the Kaplan-Mder method, 0.665 
for the control group and 0.660 for ihe treated group, l^ic 
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overall resets of this suidy showed do advan^ge of adju- 
vant IFN therapy over ohsemtion in terms of overall and 

^^wo inore studies have been perfonned and concluded. 
The Della-P Study Group performed a study of adjuvant 
therapy of RCC with IFN-a 2a and found no difference 
betwetm observation and adjuvant treatment with IFN in 
terms of either time to treatment failure or survival (10]. 
ECOG performed a large randomized study on the aame 
categories of patients, resecting higlvrisk RCC using 
lymphoblastoid IFM, and had similar results [28]. 

Most of these studies laclc adequate recniitmeol and 
foUov^-up. This may be one of the most significant draw- 
backs of adjuvant protocols in RCC Aldiough theie is a dear 
rationale for adjuvant immunotherapy, interest is laddng. In 
ardiTial models, immunoiherapaotic approaches were shown 
to be more effective in niiaoscopic than in macroscopic 
estabUshed disease [29]. In patients with metascatic RCC, the 
highest response rates to cytokines are generally obtained in 
a situation vAdi low tumor burden and no metastases to the 
GNS or bone [30,31]. 

This is why tv/o studies addressing the role of adjuvant 
ilierapy have recently been Initiated. The EOKTC 30S>S5 is 
studying adjuvant lL-2, IFN-a, and S^FU for patients with 
high risk of relapse after surgical trcaunent for RCC. 'fhis 
randomized phase HI study is a collaborative effort with 
the N/Ledical Research Council from Great Britain and 
addresses the value of the triple combinadon therapy in 
patients without maa-oscopic tumors after radical surgery, 
emphasiaing progression-foe survival and overall sun^. 
Moreover; the quality of life iii the treatment and control 
groups Is addressed, 

'The Worldng Party Immunotherapy Group is an American 
multicenter collaborative group that initiated a randomized 
phase ni study addressing die role of high-dose IL-2 in \ht 
adjuvant therapy of liiglvtisk KCC patients after nephrectomy. 



Toward a ^do^e Specific and Less Toxic 
Iminiinotherapy Approach 
in an effort to find a more effective and less toxic treaunent 
for metastatic RCQ namerous combinadon regimens con- 
taining lower doses of IL-2 have been attempted. Howveii 
the combination of low dose IL-2 with other treatment 
modalities, sucli as INT-a (32], 5-flI (33,341, andm l35], 
have not been more efficacious than single-agent low-dose 
IL-2.. CoUectwely, these results indicate that die IL*2-based 
treatment regimens that are currently available are limited 
by toxicity profiles or ladt of tumor response, l-or the 
adjuvant immunotherapy setdng, die search for less toxic 
strategies is crucial. Two promising strategies within this 
regard are described below 

Monoclonal anribodies 

The concept of selective tumor targeting with antibodies is 
based on the avid Interacuon between die antibody and an 



antigen, which is expressed on malign^t cells but not on 
normal tissues. The term "tumor-specific anligen should 
preferably be avoided since tmly tumor-specific antigens 
have not been identified. Thus, a tunior-assodated antigen 
canbe defined as an antigen that is predominandy Qcpressal 
by malignant cells of a cenain Uimor type The most si^ufi- 
cant impulse in tumor taigedng wifli anribodies came from 
KOhler and Milstein, who introduced the hybridoma tech- 
nology [36], allowing the production of large cluantities of 
identical, monodonal andbodies widi uniform immuno- 
reactive behavior: In RCC the cG250 is a IgGl-K Ught-<ham 
diimedcmAbthatbindstoacell surface antigen fovmdm 
95% of dear cell renal cancer. A multicenter phase II study 
was performed to evaluate the safety and eflScacy of repeated 
doses of mAb G250, For this purpose; 3G patier^ with meta- 
static RCC were induded. All patients were nqihreaomked 
for the primary tumor; target lesions were mostly lung 
lesions and lymph nodes, A weeldy dose of 50 mg of mAb 
G250 was ^ven by irxtravenous (IV) infusion for 12 wedcs, 
Padents with stable disease or tumor response after 12 wedc 
of treatment could recdve additional treatment for 8 more 
weel<s. Mone of the 36 emrolled patients had any G250 giade 
III or IV toxidty. Only three patients had grade U tosddty, 
possibly rdated to die study medication (one had gastritis 
and two had vomiting). An enzyme-linked irranunosotbent 
assay gave no evidence of human antichimeric aDtibodics. 
Mine padents presented with stable disease and were eli^ble 
for extension u"eaunem. After the end of the study in the 
follow-up period, one patient demonstrated a complete 
regression in week 38 (regression started in week 20) and 
another patient widi stable disease showed a significant 
(eduction of the overall tLunor load in wed< 44, with gradual 
remission first observed in week 16. Both patients had multi- 
ple puhnonary target lesions. Five additional patients whh 
progressive disease at study entry were stable fbrmore than 6 
montlis after the start of treatment none of tiiem received 
additional tumor therapy in the meantime. In condusioD, 
die weeldy sdiedule of IV mAb G230 in patients with RCC 
was saf^ very well tolerated and nonimmunogenic in a 12^ 
week treatment regimen. mAb G250 showed antitumor 
activity. This makes the approach ideal for adjuvant 
immunotherapy in patients at risk for die development of 
metastases. Sudi a trial is cunrendy in preparation. 



Dendritic cdl vacdnations 

Conventional dierapy for metastatic cancer is limited by its 
lade of specificity, its a^odatcd toxicity, and its failure to 
cure most patients. New approaches to treatment are 
needed. Hie premise behind our work is diat professional 
antigen-presenting cells, or dendritic cells (DCs), can be 
isolated fi-om patients, aimed widi tumor andgens, and 
used to induce a specific antitumor response DCs are bone 
marrow-'derived leukocytes diat express high levels of 
major histocompaiibility complex (MHC) molecules; 
adhesion molecules? and other important costimulaxory 
molecules such as B7-1 and B7-2, that are essential for the 
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process of antigen presentaiioa [37,381. DC5 are ihe 
primary cells responsible for stimulating immune 
responses in situ |3f),40l, mdi^dingantllumorimmiiniLy. 
Huang et oL [41] demonsLRied ihat even immunogenK 
tumors, such those modified to express B7-1, fail to 
stimulate the immune system, unles3 MHC-compauble 
antigen-presenting celb are available to process and 
present their anlig&ns. By comparison, amigen-pulsed DCs 
are capable of stimulating a response simply by injectms 
them into naive mice (42,43]. This effect is very potent and 
requires very few DCs, only 1 to 2 x 10^ cells per mouse. 
Mayordomo ct al [441 recently reported that murine DCs 
pulsed with tumor peptides, and Injected into redpient 
mice^ induce antitumor immunity and complete recov^ 
from pre-existing lethal tumor challenge. The clinical util- 
ity of DCs for Ucating human malignancies is just begin- 
ning to be explored. As mentioned, four patients v^ith 
advanced B-cell lymphoma Tvere recently treated -with DCs 
that had been pulsed with their own idiotype protein [45], 
This produced a complete remission in one palLeut 
complete tumor regression in another, and measurable 
tumor r^ducaon in a third All of these results suggest that 
DCs have a unique and potent capacity to stimulate 
immune responses, including antitumor immunity. 

It is so far uhknown if transfecting DCs with a single 
antigen gives a better immune response than the tiansfec- 
tion of multiple antigens. By using multiple antigens for 
tiansfeaian, one bypasses the fact that the great majority 
of tumor antigens are either unloiown or indeterminate 
Mth regard to their unmunogenic cytotoxic T-lymphoqrtc 
epitopes-* Multiple antigens can be obtained by oncolysis 
from tumor cell lines, and have been shown effective in 
DCs [46]. The advantage of a strategy with a monoantigen 
is the fact that there is no need for tumor tissue; it is puri- 
fied, concentrated, and minimizes autoimmunity. In our 
institution, a phase I study was performed using tumor 
lysate-Ioaded DCs as^cdnations in metastatic patients 
aftertumor nephreaomy. AJthough the feasibility of such a 
nontoxic approach was proven, no immunologic or clini- 
cal response was proven. In order to use more defmed 
lumor antigens, a clinical study using CISO peptide- 
loaded DCs has been initiated and is currently ongoing 
at our institution. 



Conclusions 

the concept of adjuvant •treatxf\cnt in patients with ^CC is 
still investigational- The rationale exists from animal stud- 
ies and from the general concept of immuDOtherapy 
approaches. So fat the randomized studies performed have 
not shown a benefit of adjuvant immunotherapy over 
conventional treatments. The studies were hampered by 
inadequace riecuiitmeni and lade of adequate follow-up. 
Ideally, the design of adjuvant immunotherapy in RCC 
should be 'based on defining at-risk patients after local 
resection of renal tumors and acceptable toxicity profiles. 



Proenostic factor research is crucial for this purpose. 
EttL, such as stage, 

molecular markers, such as cadbenn-6 and G250 antigea 
^Sfcome important in this settir>6. After adequa e 
SSdon of patJts, the search for 1 ess toxic and tnore 
SStive immunotherapy approaches is next m lmpo^ 
SSurpose, theuse of mAb or DC vacam.t.ons, 
SSne SmcombLtion^th cytokines, may be advanta- 
geous and arc currently ongoing. 

InordertoanswErlheimportantquesUODoftheroleof 

adjuvant therapy in patients with RCC. ^^^^^^l^^l 
design and recruitment arc both necessary and demand 
large multicenter studies with adequate follow-up U 
retnains quesdonable if we vrill have this answer in the 
near future. 



■References and Recommended Reading 
Papers of paniailar interest, publislicd recently, 
have been highlighted as: 
« Of importance 
« « Of major Imp ortance 

I. Gamick MB, Richie IT: RoiaJ neoplasia. In T/JC KSdnty. 
Edited by Brenner BM, RcccorFC Jl Philadelphia: 
WB Saufidcis Co.; 1991:1609-1827. 

2 ParkCfSU'HjilgXBoldcnSerti/.iCiilflcer statistics, 1997. 

CA QilicerJ Clin 1997, 47:5-27, 

3 Kalii DU Zheng X Holford TR, el al*. Time trends in iht 
laddencc of renal carcinoma! analysis of Connecticut 'nirtor 
RcgiBUy data, 1935-19S9. Inl J Cancer VW, SB;S7-63. 

d McDougal WS, Ganijck W B; QimcaJ signs and syroptoms of 
renal ccU wrdnama. In CawprEh^nsiaeT^thoakofCBmiDUtlmTy 
Onculo©'. Edited by Vogeliang NJ, ScardinO FT, Shipley WU. 
« al Baltimore WiUiams & Wilkins 1956:154-159. 

5 Waters WB, Richie IP: Aggressive surgical approach to 

cell catdnoma: review of 130 caSes. } 1979, 122:306.309. 

6. CnUmbu R Joshi ?, Spcrber A. ei aU Renal cell cardnoma: 
Humval and prosnosiic factors. Urology .19815, 27:29.1-301. 

7. tCozlowsld JM: Surgical resection of meiastatlc disease. 
In Compi-chBnsiuB l^lhook of Ceniiaurincay Oncohs]^ 
Edited by Vggelzang N], ScardinO PT, Shipley WU, td, 
B^iltimoic: WUliams^Wllkins l99(5:28«l-2£)2, 

8. Slgel A, Ciilcpaa S., 5chrau KM, Hermanelc P: Surgety of 
the kidney lumor (in Gcimanl- Surgaon 1981. 52:545-553. 

9. Pizzocaio G. Piva L: Pros and conji of rclro peritoneal 
lymphndfiHEcUDmy in operable renal cell cardnoma. 
But Uml 1990, l8(sapp! 2)'.22-23. 

10. Ponsolk F; Adjuvant therapy of renal cell cancer with 
Inlerrcfon-alpha 2a. Delift-p gnippe. ProcAit* Soc C/in Onoo? 
m% U:202. 

II. HcrrliagcrA, SchroU KM. Schou G, Slgel A: What are the 
benefits of extended dissection of the regional rCiial lymph 
nodes In the thentpy of renal cdl catcinOma. / Uroi 1 991* 
146:1224-1227. 

12. Blom )H, van Poppel H, Marcdial JM, «C <il.; lUdlcal nephrec- 
tomy with and without lymph node dissection: preliminary 
results of the BORTC randorriteed phase in protocol 30681- 
EOHTC Genitourinary Group. Eur VtqI 1999, 36:570-575, 
13> ZistnanA, PantuCkAJ, DoreyF, claL: Improved pfOgnostica- 
ilon of renal cell cardnoma using an integrated staging 
system. / Otn Onasl 2001, 19;1649-1657, 
This aitidc refocuses our interest in the prognosdc Faciox analysis 
of BCC. U'msy help in appropriate selection of pauenta 
ad}uvanc pioiDCOls. 



BEST AVAiLA«^»-^ 



14 .. v^o Poppd H. Vandendricartte a Boel K, «dL: Microscopic 
invasion i« the most nJevant P^Of°«'="" 
radical nephrectomy foe clinically nonmetastatlc renal ccU 

ni^U arfde b an BsmpU of the deteaion Of 8 new jnd mdepm^^^^^^ 

for Lrisk paUents forRCaireol disease afier lumornephrecioc^in 
K &i~P«n Oiganizadon fox Research indtterdneniof Cancer 

S^'^iatfrirwatanabe R. Tomta Y: F-cadhetlQ 

In towl eeU cancer and its sienifiouice in merasiasls and 
SurvivaLBr/Cane»fl9SS.71:376J79. 

16. Kouwen EJ. Dauwe S, van der Biest I. DeBroe f^l^Stage. 

and aegmentspeclfic apression of adl^dheaion molemles 
n-Cm, ArCAM, and L-CAM iQ the kidney. KMney Jrtf 1993, 
44:147-158. . ^ . „ 

17 Shimazui T, Oosteiwrik E, Debnjyne FM, SchalKen ja. 
Molecular pro euostic faaor in renal ccH carcinoma. 
SminUiVl OneoL 1306. l'^--250'i5S. 

16. Gwbmaiet TC. Visscra lU De Weljen MC. «t «i: Molecular 
doning and immuaogenidty of renal cell catp'io'"*- 
«sodaled antigen G350. fnt J Onuer 2000, 85:865-fi70. 

19. MurAamiY,ianda IC'RiUii M. « f /CA9 B^^SS^^f'"" 
as a potential blomarker in reoal cdl cvranoma. BHJ iw 
1999,83:7<l3-7t7. . . . 

20. Yagodi A. Petrylalt aTHompson St Cyt<;'°'"'=^,7°*"*»' 
. for advanced renal cell ardnoma. Urol Oln Naitft Am 

1933. 20:303-321. 
2\. Heinzer H, Huland E Huland H: Systemic ^^^^^^ 

and chemoimniuDclherapy for meUstaUC renal cell caneet 

WilridyUnrt 2001,19:111-11 9- , „ . 

22.. Mulders P, Figlto H. d^n^icn IB, « ^^'^"-"''^ 

recent progress and fucure directions. Career to 1997, 

Tl,is artWelS^ovmlew on the current .f^tj^^^^^^ 
immuno-aod gene therapy approaches m nCC watment. 
U Implements transbtiDnal research projects lo this field. 
23 Atzpodieti I, IQrchner H, Hannincn El, ei r^i European 
■ studies of interiBultin-2 in metastatic renal cell eaianoma. 

Seltiln OnCfll 1993, iO(siippl 9):2a-2C. 
24. van Herpen CM. JaOi-en RL ICnik WH, cuii-: (mmuno- 

chemotherapy with inierleuI<in-2. itiietfcr(|n-alpha 

and S-fluorouradl for progressiTt 

Ct^dnoma: a muWcenter phase It study. DuKh taifluno- 

therapy Working Party. Br J Catic^im. 82:772-77^ 

25 Moizdf RJ, Murphy llA, Badk hetal.: Phase in tr^al of 
MtZ airaL vlth or without 13f'-''^7^5«°'' 

. pailenta with advanced tcnal cell cardooma. / Clin Onwl 
2000, 18:2972-2980. 

26 Sndler WM, ICuielT, Dumas M, VoBclzang NI; Wulticeuter 
■ phase 11 trial of mterleuWn-2, i^'^ff^'-O'^-'^P?''' 

13<i«!-reUJ)oic acid in patients with metastatic rtoaUeU 
catCinoma.;CKn Oncol 1998, 15:1820-1825. 

27." Ptoocaro C, Piva U Colavita M, et al: ^j'^''^' , 

10 radical nephrectomy in Robson SU-^ges « 
carcinoma; a multlccnlric randomized Study. / Chn Onal 

thM arteiedMCri^w'one of the few protocols in adjuvam iraimcnt 
t indud °The problems of adecuatesdection -nd ft"o-up 
of this patient categoty. Also, Uic lOXidly of immunodierapy with 
dose icduolon becomes dear. 

26 Ttiunp DU Elson P, Propcrt 1( «t ol.'. Randomized, controlled 
TKadjuyanl dterapy with lymphoblaslo W inler^ro^^ m 

resected, high risk renal f^cV""' 
• labsiract 6481. Pnie:tmSocC/ln Oncoi 1996. 1S,2S3. 
29. Mule Jl, aunghauseo 5B. Spie» PI eral.: Antitumor efOca^ 
oflyrnphoW^e-adivated killer celU and tecornbmant int=- 
lcuWn-2 iu vhra: survival benefit and meehani.ms of lumor 
escape in mice undergoing immunotherapy. Canesr Rtf 
1586, 46:676-683, 



3, SSctStntanCA.Oo««^^^^^ 

;::sSt.MuesM,..^^^^^^^^ 

ttiaJ of InterievUdn 2 and inierleokm 

36. Kfibler C, Milsiein C: Contlouous °f "'^^ 
SKTCUOB antibody of predefined spedBciiy- 1975. 
BteteehnoJOS)' 1992, 24:524-526. 

37. Sl«in«anW»l,YounEJW:Sifiaalsarislnefxo^^^^^^^^ • 
imacnUng cells. Curr Opin !mminwl 1991, 3.361-372- 

38 £Ss. ItoOi M: Human CD 14+ leukocytes o«q">.« f= 
ohMolme aod fiincion of antlgen-preseatlnedendnUc 
ffiS cultured in GM-CSF t»nd 11^ / U»koc,H» Bid 
1996.59^08-218. , ... 

^0 SalluilO F. UuKavecdiiaA: Effident pt^entatton of soluble 
anJiw by ttZred human dendritic cells 
rSbSwn^acrapgage cOlony-StlmulAtiUB factor p u» 
i?t&o 47ud doJnregulated by tumornccrosu. factor 

^iCitMedavir CrowteyMX<.t.«i.:DendritlccelUasanti- 
1^ pr«entl^'£a v^O. f« H*. rP..«1«1^' l^O, 6:197-206. 
41 Huanm Golumbek P, Ahntadzadelt M, cr«/.: °f 
maJKerived cellj in presenting MHC daSJ f-restncted 
tumorantleeni. Science ;994, 264:961-965. 
SeiS^al PS.SteinmaaKM:Tl>e «JUtinct surface of humao 
b^od deodriUc cdls, as ob.^ervcd after an ^^P^^^^ >«.la 
tion method. Prcc NaU Ac^d SciUSA 1990, 87:7698-7702. 
t% Flaniatid V, SomssseT, Thielemans IC el d.: Munne denrttlUC 
SKl«d"o ;ith tumor .ntigens induce turnor 
resistance ih-vWo. frir / IimHtti.ol 1 994. MS605-61Q. 
04 l-layotdomo V. Zorina X Storkus WI, et eU Bone marrow- 
derived dendritic ceUs pulsed with ayntheuc tumour 
oeolldes elicit prolecdvc and therapeutic antitumor 
ii„«»unity.Willirt Med 199.'5. 1:1297-1302. 

43. Hsu R Benike C, ftlgt^onl E "I: y«^"^»«»°" f 

v»iih B-cell lympltoma using autologous antlgen-pulscd 
dendtillccdls.N/itureW«n996,2J2-SB. 
d6 Slorkus WI. 2d^ HI 111 Salter RD, Lolp MT^ Tdetificinon 
ofT-cell epitopes: rapid isoUtion of dass l-presentcd 
peptides f?om viable cdls by mild add elutloo. 
;iimimiK»t;isr 1993. 14:94-103. 



BEST AVAILABLE COP> 



